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(54) Title of the Invention: 

Method of Fabricating Wafer-Level Scale Package Using Re-distributed 
Film and Solder Connection 



(57) Abstract: 

Provided is a method of fabricating a chip scale package by adhering wafers or 
individual chips to a re-distributed film that is additionally manufactured, and electrically 
connecting a chip pad to a metal layer of the re-distributed film. A conventional method 
of fabricating a wafer-level package is performed directly on the wafers, thus causing 
malfunctions of circuit elements and high capacitance caused by use of a thin insulating 
layer. Further, low performance of a stress-absorption layer deteriorates the durability of 
solder connection. In addition, since the conventional method is performed entirely on the 
waver, even bad chips are processed to be the same as normal chips, thereby increasing 
fabrication costs. To solve these problems, the present invention suggests that the 
re-distributed film be manufactured to include a re-distributed metal layer formed within an 
insulating film, external connection pads exposed outside the insulating film, and grooves 
for exposing portions of the metal layer, and then, the wafers be connected with one 
another by coating the re-distributed film with a polymer. Then, the polymer is removed 
from the grooves to expose the chip pads of the wafers and solder connections are formed 
into the grooves. External connection terminals such as solder balls are formed on the 
external pads and the wafers are cut to obtain individual packages. The chip pads are 
electrically connected to the metal layer of the re-distributed film via the solder connections. 
Metal bumps can be formed on the chip pads. It is possible to adhere individual chips 
rather than the wafers to the re-distributed film. With the package fabrication method 
according to the present invention, it is possible to manufacture a wafer-level chip scale 
package while solving the problems of the prior art. 
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13S 13S 1J>3 tJM 13C 




?4(G|iti Eii^ ^ ^n"^ ?4IOIIti. .^^HyH^!!] ^'M. 

£ 4^ £ 3CH1 EAI^i 4^^ ^0^^~ eSEOlQ. 

£ 5 LHXI E 22^ E «»-^EJ Xil 1 4V.|CFliOil [[fM ^'^'^ nH^IXI^-j Xil^^^^M UEKH^ 
Ai £ 5 LHAI £ 13^ ?JI0|ii12J x^Ei UBLHDI, ^^1 £ 8 LHAI £ 13^ ?JIOlii1011 

E 23 LHT:! £ 28^ s «-soj XIIZ i'AIOllOII CCfg ^ fiH?IX|°J XilZE&^^g UEKH^ BSEMOI 

^■ 

10, 100: ?J|G|Iil(wafer) 

12. 102: ?J|0|ffl :?IB(wafer substrate) 

14: g^^S^ (scribe line) 

20, 180: S^itl^ g(IC chip) 

22. 104: nHE(chip pad) 

24, 105: hll^^5|(passivat ion layer) 

30. 160. 200: g ±M% (chip scale package) 

32, 132: §g#(dielectric layer) 

34. 134: ^^#(metal layer) 

38. 148: #01 ^(solder bal I) 
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108: :?|7^#(under barrier metal ) 

no, llOa. nCb. llOc: ^^(metal burrp) 

114, 118: ^§.#01 (molten solder) 

124: 21-G|01(rfietQl wire) 

130: im^:!! i'Krerauting metallized film) 

136: £h#:?a (through hole) 

138: EHECtermineil pad) 

140: J[2ge(f ixing jig) 

142. 150, 170: S^^M 1^ (polymer) 

144, 190: St,^^(soldering part) 



bHSO^^°lf^□^sl^()^lTH%^ ihjixi ssoi H^s g ui^ixkes g xmii uh^ixish 
xiss5ii ^^l2lt^Q^g(}^l^^ol2il:^.. 

E lOil ?J|Olffl(10)7h 7H^'5io£ EAltlOi 2iQ. ^ ^3X1 2J.QAIEI, ?41 01 ffl (10)011^ i>^'?H E^ 4= 
?JIOIttl PIS(12)011 SSEIXI°H, £ 4011^ ^SfSKJ EAI&fXI Sr^SiD. 

oi^^oi ^'of^e! ?jioia2j ^ioiQ. siioia an g-^iJiig sh^ixis H^M oi ?jioia(io) ?i(ni 

oil Hliasi ?in|AIS>;M :7fX|?ll SQ. 

^^Rll ill?iXI SIS £I£:'I5.HHI ^'&£I01 MMl Ull #D Si^^J LH^^SDI XI 

t.o. 
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^'7\ fe^gspi ^isKTi, a ^^ss jiii^a xeuHi! msm 9\\om ^= smm g^^^ 

o3"«##?#„,wgMiii%i3ii Ill mm mii&'n^'i 

^^^^^4^_^|^ri ^^^^^ e^iieK (9) ^o\m°i ^^"s^mimnomm m^m 

feOt fe) '^^>IICHIA^ #D Sti^Si ^S&rSS SllQlffl7^ S*rS JHHHi! ISS gg SO ^Wl 2CH "gOI 

ill iiif f/lf |^||^,f f imfimiL*^ 

ill Mm'saff^'i%Sti%~'Lm9.r^ 

.^i^oT^iii^m^HmMr'^ ^"'^'^'^ 

ii|?lxrY^fl4"uEha E B LHXi E 13S ?4ioiia(Hi g=i a^ssi Diei^h 

?Wlffl «i SSCwafer fabrication process)! #ShO) ^il^S |JI£lffl(, "00^,^1^,^,^^,^^=^,^ 



|umi^mu;^^^^.^|^„ ^^^^^^ ^^^1^ g(E 1 E 221 20)MOI 5*^£IDi 2i 

SllO|IH(IOO)2j a' nHE(104)[HI^ 7i:g«(108, UBM; Under Barrier Metal)! ^^t-HlKE 6 Mi). 

E(r04) ^MO^le.^ ^letjs? ESDI 7^s^^^E^ E= 2(HI §f^ge^§(Pd:l ) g?!! ES Of3i?g(2lnate) 

mm mo) s n«E(i04) sswi gEH(Pd) e= oraczn)! Btja. 
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|5^^ s-gol s b lhxi e i3chi eai£ioi 2;ck -a^wi a'-ss ^wi ?jioiirii s 

CH «- ^^1 •g=g(dippin9) 0ID. £ 8CH1 £Aia gg SLi(lM, molten solder)^ ig2| 

g:i|(ii2)mi s:3i7a 2!Q. ch^iwi ?4ioiih(ioo)i i,^2^c^7^ ihlhs. gg eD(n4)£i 

■gg-g(wettirB) (Hl ^oM :?l7as(108)01 SS^S *l Hll£(104) ^M(HI5.^ gg sD(114)7^ 
mQ\ 3^ gidlOam SCKS B^Si). 

jet)-0|Q. £ lODil £A|a H^2^ ^01, gAPI(116)011 £^S gl ^□(11S)S g nHE(104) ^£ 

g iDiEa, 108)01 as^s g sBEdcw) i^gtm =^ gi(iiob)M ^gt^Q(E n 

= ^ gHoj jy|ttmi| ^gfe^gg 4:91 ■^^0|0^ lE^S(wire cut) 01CK E 12CHI EAI& Hh2F ^01 £1-01 
01 Ba()20, wire bonder)! AfgSI-Dl *' IHE(104)(HI =^ ShOIOi(124)l ^, £ i33f ^01 1 

^71(122)5 ahO|IIH(124)l 2^ g = (110c)7h 

t.m. M9m M^m Mmm umi^ mm^ momzy ses 5Hit.o. mwi^ ^iciao, rerouting 

iS'euilized f iliti)°l 7IB5{oj qi^y^ ^ uOfl U2^ 2iQ. E )4CHI EAIS XIHHd l'l(t30)^ 0ISKHIA1 
^Sl nil?lW fll5Egg(HI CH'^^ mW ^^^'S^^^ 2!0m. ^M^- Ahgtl^ XllUHi! 

iSo30)fe E 14(HI Q2h2i^ e.^^&Q^. 0121 &0I ifS,'a5f01 E3(HI EAI*? 5^ OI$CHI ^ 

SEI011 ?JID|E|(E 16 OlthSJ 100)2J S^E 0f*^7^X|0|D. 

MdH'^ gS(130)s a I'-gej :?ls=0HHIA1 ^ S^a^ 2!^ 'E1I0I= XFg S&'(tape automated 
bondrng; TAB)'[HlAi Mga^ ISm SAfShQ. QE.^ S ^^SWI AFgEIS ?;HHHd 1'1(I30)S o||q,2, 
Oil 3:'IS §0I a=a. XUUHi! ISCISO)^ S£IOIDIE(poiyiniide)2h 13 1 

ifTsf)! :'|sog Sm, §0, ii(i32)°l LH^WI ^£l(Cu)2^ &S S^S(124)OI XHHHilSIIh. 19 
ll(132)Ej ShS^3(13ia)mi^ ^HHHd ^^S(124)]2^ naE(13G)SOI itgSD. Bm=? 

1(136)^ IS (132)5 £.^ss^01 SS£ID1, £hS^9(136) ?.m XHHHi! S^#(134)0I kg^Qt. 
E|.s:?S (136)21 9JlDlffl2l g IHE(E 16°l 104)eh ^'Xltt-QK 

im^ 11(130)01 5HIEI3, E 15(HI EAia H^2^ ^01, 3ge(M0)CHI ;i;iiaHi! lS(130)s 
Q Heill IHliHi^! 1S(130)°I ^^^3(131b) Slf^Oil SS-ill 5i!(142, polyiiier)§ °l:7^t.^C^. sE.^ 
»1 M1(142)S^ tHI^AI 4=A|(epoxy resin):?F HUfSJSMI Ahgl' 4= 2i2Dl, ^ WaS' a§ (coat ing) 
g.'-g E= □i:a!^(dispensing) g-^M AhgtJ-D. 

01D1A1, E 15011 EAia UhSf &01, Sl'(142) 9IS ?JI 01 H (100)9 s*rt/Q. s%'m 

sl(142)^ Sll 01 01(100)011 sSI3A1 XHHHd 1S(130)2F ?JIOia(lG0) A^0l(HI gH^ itlXITil 2113 7;HBH 
^ ii( 130)51 51^3 (136)0rE «?J3Q, 01* §1,^*11 11(142)1 Smi?l?ll 213 XBUHd 
gl(130)3^ S110|iil(100)2J S^fOj &eSQ. 01 IIH S IHE(104)01I ^-SS S±:(110)^ 

Ihhai ie(i30)5j'=hs:?a(i36) 301! ?lxl*^D. OlI^Al ^Xim M^%' SSFSSS ot t50-cCHI 
M 30M7Hf StISD. 01 Si.^ 2E2KAIZfS SBH^J ;^4li&^g01l 13# SE2^ Al^^01l 

HISH 5,^5 S2H21 IH5IX1 UZE^^gOlj SiOlAI g3#2J gt^ 2ES 300-c tHSiOIDl gt^ Al^^s 
*^A|^^ gEOIQK " . 

9JIOIffl(100)2f XHUH^t §1(130) AI-GIOfl 2i= Ml(142)g gsf«]l^ g3sHl ^^^a^3- 01■LIE^ 

7;i ^fliM goiiAi (Bii goi Sf2 i3§°s 3t.f ?in»AiS:iei g?;^l2^ #□ st.^ u\=?^^°i 7a 

51- ixii gs n±v ^ siQ. 

0121 ^01 lES xiUH<3 ISS IB91XI ;i;ili[Hl AUSh^ 2!0I B ^^SEHI °j|0|ffl ffllS i|9l 

XI illii>'^EJ §£j shUOIQ. ?JIO|itl 371011 551= XHbH<3 ISS §ES IlliSra Algoh^l Oil 

^ ?ll0ia ?ID1I 5iS°Ws£l^ 20! OhU^I ISOll, SllOliil SISiWgOl 22 S^Si ^tlM STXI Sfl 
§3 OhUEh §3#H1 ^MOll [Htt flip's 1 ?inilAli!^l 4^ 2iD. 




5j MTioii^ sxi°i iisi- A^g*l^:^. 




iC^ (sDlderrn9)i'b]i&.'' g^ B^^'a^ spoils i! iIllE(104)2h 3^S(134)0| gi^S 

a. 

(136)011 2i,^^(144)l SS5^S gSS Dia7W7h SIl ^ SiD- (Mil 13, ^2 
*^ ^= 'SgS-OI miOID. E 19£ S3S01I °l5h01 SSl^ Sif¥(144)l a015I! 2i 
D. 9J|Olia(100)7h g*fa XHHHa lS(130)g E 8011 EAIS g§ #D(U4) ^011 

SDl SSQl?!- IHLH^ S^gOlD. 0! gfgOll ffl-Sh gg 3^ g^(110)£^ (134)01 iga 

g^^ifg'^'rse) LH¥i a?I2 SS5(144)M S«t.^D. gg #□= WlBHd 11(130)21 21 

51 21^g^ fillE(138)011E g^LKE 192l 145). X1IHH<3 111(130)2) D5 ^gOll^ 

eXl Sr^^Q. 01^ gg #Q51 Sgg tlllgOID. 
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4, 01k 3J0I a c£ mm §^L^o|[:^. sq 2ij-^(144)i ^5o^=■ s ^^7^?;|HJ if 

i*s 2Tsi?g(i36)CHI SCi iHIOI±M(scilder paste)l ^Oi '^H £IMS^(rel low)5t^ 2!0IQ. 01 

$i(HI X1I2 ^'AlWICHlAi ^'SV ^0\O. 

ris c^g "017f7l Smi ?ID|Iil(100)2J ^)HIS if?1l ^IShOf 511013(100) ^'SS 30h^^ SI 
□ (£"20 SOftlCH ^^01 5. 20CHI SAIflOl 2^Q. ?JI0liH21 S^S SOf*h£ 

5g(wflfer bade side grinding)^ 0101 &r 7I#01HS ^gS 45^*^□. 

QhS ctjii^ MBH^ ^g(130)2J £|^g^ nilE(138)[HI 2I¥S^ BXKHB)! SSSFS 9?)I0|LK£ 2J 

§1)'" 2^24^^0 48)5^ aa P(soider hoi 1)01 d^i,^5|s^>^| A^gs' ^ siscn. Sii 

ME Mgl 4= 2i6. 21^2^ nilE(l38)CHI OlSI SD«(146)0I 2I¥S^ t^XK148)2^ i^Sl 

itt^DT Lli(Ni). ^aCCu), S(Au)]2^ OE 7l^eOI #DS(146)g [Hiii^^ ^5. 2iCK 
SO 2t,^¥(144) ?|[HI ?il4^St.^^^ll gOlEa aSsClBO)! ^SW 4E ■ 




S IjlOPIti fe^EHWlAI Mlf^S soil CHHllAI X1I5S§S StSShAI afOlE SQ. sgi, jw 

DISK B m'S^ ^aSH ^'AIWICHI [HSKS E 23 LHXI E 28S SfSSlOl ^S5H2X^ t.O. 

E 23S im^ is(i30)mi s%m mmimm ?}ym^ btiis, e 24^ ^JioiatHiAi 

_ . — / .ni-kxnii T-j ^1-=- 1»— r-L-vii;=3 I — ll-=-l~n OII~l TU UU >H SI 5 / 1 'jm l OJ- IJ /rt C^Tt I- 




a ^Alfflimi [Q-so, xHbH^ ^1(130)011 PHI g(180)10l SsfSD. :>;fl1 ^AiWI21 ^01 7;HbHi! 




*' wsfDi shegcji niHHd ^'§(130)^ 5hS^3(136)CHI ie?-12! StJ-fll #l(l?0)g :^1i71*CKE 25 
[Q&A-i g!nBO)CHI ^SS g = (110)MOI £!-€?9(13B)m mtm 2I¥S iLSa 




OIOIAI. £1(1 80)21 71g ggUl 2l¥g^ BXK14e)°l S*SSH2(E 27 Sf2)^^ 

J1I?IXI(200)S01 SOiXITII acK 

ojy^W ixilSll SAIWL 9JI0|itl 31^ S ^3111! IH?IXI7f 7^11 2J= §gS HCHS 

1'^ SICK 




a*H XPHd I'MllF SIIO|iH(E= g) MOlCHI Si^fll ll'OI :'HX||£PI UHSCHI Z15^S §E3S0I ^a£112 
"qIoI X«lHd ilM ^^li E^1^^(HI SDS e!7^t.^°SA*| *' I1IE2^ flIHHd S^S^^2J S 

OVSPH e HigfSfHI [Qsg X|HH<3 =1011 ?J|0|iiISg°^ O^UE^ SIIOIQIS^EI ^EIS s!l 

a gA-ilA|2h ES01I5 = ^"S^ um^tl ^AlWltHI CHShOI 7HAI§^S£D1, Hl^ gCHlOl Ahg5LI2 
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sii'i^ioixi Sssj tL^§o^Ilx^ ofuq. w^khi ;ha!^ Richie e ^^s^ 



gzi^h 1 " (a) ?jioiit] Q-^ ^' uHEiHK ^' iHEiM xiiiit.^ ?jioiit{ :?i 

ii-oj^^^Dig gjn o,^ dl^S^^m ^titFOl. ^^^S^Gil Ai^ ^^£1^ D^^ S^^tl^ 

(b) IIB] LH^OII ^HHH^!!) S^^HL ;^HHH<:!i 31£!0i ^3 Xi\ 

(c) xHHHd EMS} M 2 ^t.m m^m ?}ymJi/^'y\ 9m\m^ ^ hheioi ^'7\ im 

(e) ?jioifflej *i niiEiii^ ^^::?! ?;KbH^ ii^i xm^ s^mo\ 31£ie^ im 

(f ) ^^71 :>;ii«H^ 2I^S^ SHHCHI ^•'^^ BT^I-M ^^ohOl 

1£?&Idi. (dfeTiioiiAi ^^^1 im^ im^ #§foi ^E:?h eeiu 

(e) E^TiiaiiAi ^^ah ;i;HHHa ^^#01 ^la^ ^9^^ oi- 

^^^^3. M \ ii\ 2 ^''Oii °i.oiAi, (e) ^ms\ 2ti-^ E^:^ii^ ^'■i:?! ?iioiin:?^ 
i^ii ;tHHHd^i# ^tHi 20i ^01 <^'y\ xm^ mms\ ^^m^soii 

^^^i- 4 Xi\ 1 E^ ^il 2 t>^(}ii S^OjAi, (e) BTW^ St.^^ ^5 E^?ll^ IH!01±^ 
6 2 %m SiOIAi. ^E2J ^-^ fe*-:?! ?-l!0|itiM #U ^011 SOi ^ 

9 1 E^ 2 %m 'S10\M, (c) E^?1I SEHi HgeSS 4^:?! XjJHHi!!! ^'Mg US 

t^r^^:?! (c) E^TII^ ?4IDIi9 S^'OI ^^^^ W ^'71 I2§5.^# XilTity^ ^mm □ it^^^l-^ ^9 
£^ g IH?IX|2i Xlli^^^. 

10. Xil 1 ^^ E^ Tdl 2 %m SiDIAl, ?4!01iti2j gS.g 90^01 4^71 ?JjOlia°j ^1)111 

grieh 11 (a) oiioiK] 7iEhDii s iHEi]iK MEmm M^\t^ ?JIO!ia :7i 

1 ^IM q^bI shesk 4^:71 D4^Hj ^^w^as 5i^&hDi. 

(c) im^ iMBi iqi 2 BOii B%'n\ m^m s^j ^ nHEioi ^^^^ m 
wk^ ^ym=?^2[ mxm^m ^'^'^ mm ^'y\ um^ mm\ mbi^hs gmh^ b 

711; 

(d) ^'71 s'HJ s iHEMoi <^'y\ im^ mm^ mt[D\ ai^s ebiqe^ 

(e) ^^71 7\\m a ^HEm2^ ^^hhh^ ^hhh-^i ^^#01 ^itiE^ xhhh 
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(f) xmi^ ii^2^ nHE(Hi £i^s^ exu s^sna s7i55og 

§:?t^ M. «l 11 *^ S= Till 12 %m ^Q\M, (e) #Q St^^ S« 'E.m^ IHIOI 

15. m n l,^ ?;« 12 %m SioiAi, (a) ^'y\ ^'^'^ s' ihechi Jmm 

16. «i ^2^^01l 2^o^A^, ^^i^i ^^ ^^5) «g eTii^ jh^ s'li §§ ta ^wi 2 

19. 11 1=^ s£ fli i2*^cHi °ioiAi, (c) smi. nse^s ^^^i xpHd-iis 

2guH!. ^►^I (c) IIH^ S S*,^OI * fe^^l &?1IM □ 2!g 



£^0 



4 .. 




-11— jir 
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